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Motion to Accept Late-Filed Submission

The Wireless Information Networks Forum ("WINForum") is an alliance of

leading information technology companies chat are working together co obtain and

effectively employ radio spectrum for unlicensed, user-provided voice and data

personal communications services.

WINForum respectfully requests that its attached Spectrum Etiquette for

Unlicensed pes Devices in the above-captioned matter be made a part of the record

even though this document is being filed after the deadline established by the

Commission for filing comments.

The Spectrum Etiquette is the result of many months of development. Its

submission will assist the Commission in its deliberations on allocating spectrum and

formulating equipment authorization rules for pes, and should not prejudice the

interests of other parties in this proceeding.

For these reasons, WINForum asks that the Commission grant this motion for

lace filing of the attached document.
RespeCtfully submitted,

The::reSSAlnform~ti~~orks Forum

By:l~~J2IUL
1155 Connecticut Ave. NW
Washingron DC 20036
703/715-6165
winforurn@access.digex.net

Benn Kobb
Executive Director

May 17,1993
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Introduction to the WINForum Spectrum Etiquette

The Wireless Information Networks Forum (WINForum), on behalf of the

unlicensed Personal Communications Services industry, hereby submits for comment

its suggested Spectrum Etiquette for coexistence of unlicensed PCS devices under

consideration by the Commission in General Docket 90-314.

The Etiquette is a means for widely differing applications and devices to gain

fair access to the same spectrum. It is intended to foster technical advances and

support applications including computer local area networks (LANs) and wireless

private branch exchanges (PBXs), as well as other projected concepts. The Etiquette

provides simple rules that work as follows to enable the coexistence of a wide range of

. cost-effective, spectrum-efficient unlicensed digital radio devices.

FunctiQn of the Etiquette

A device may not transmit if the spectrum it will occupy is already in use within

its range; this function is called listen-befQre-talk (LBT). To provide fair spectrum

access tQ many users, a current user's transmit duration is limited tQ shQrt bursts or

repetitiQns of 11100 second after which the spectrum is available to other users.

Transmit pQwer is limited to keep range shQrt, SQ that spectrum can be reused

in buildings with densely pQpulated offices, meeting rooms and schQol facilities.

Permitted pQwer is also related to bandwidth so as to equalize mutual interaction

amQng narrow- and wide-band users. Under the Etiquette, use of minimum power is

encouraged by a dynamic listen-before-talk threshold.

Envisioned are both voice services (generally requiring cQntinuous CQnnection

oriented, isochronous operatiQn) and data services (bursty, connectionless,

asynchronous). Because the two service types are technically contrasting, separate sub

bands are required, along with crOSSQver rules to aVQidwasting unused spectrum.

Isochronous applicatiQns such as voice are permitted to complete a continuous

conversation without dropping the connectiQn. Bandwidth in the asynchrQnous sub

band may range frQm 50 kHz tQ 10 MHz, while the isochronQus sub-band is divided

into 1.25 MHz segments that can also contain narrower-band signals.
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Development of the Spectrum Etiquette

WINForum first met formally in July 1992, with participation from large and

small computer and communications companies. Its technical committee was

established then. From July to December 1992, the committee met twice monthly,

with typical attendance of twenty to forty professionals. By that time, the committee

had spawned several working groups specializing in data, voice and crossover rules. As

these working groups met even more often by telephone and electroni~ conferencing,

full committee meetings were then scheduled monthly through June 1993. A

favorable vote of two-thirds of the attendees is required to establish the consensus

content of the Etiquette.

The concept that a set of rules might support fair coexistence of many different

types of devices was advanced by AT&T. Initially, it was anticipated that a single

Etiquette might cover both voice and data applications. However, after substantial

effort and numerous technical papers, it was seen with some disappointment that the

key requirements for data centered on discontinuous bursts of high-rate data with low

overhead and transmission delay, while for voice the key requirement was continuity,

dictated by freedom from call dropping.

At this stage in late 1992, it was determined to work toward separate sub-bands

and Etiquette provisions for isochronous and asynchronous modes, with the hope that

the completed efforts would reveal areas of convergence that would enable coexistence

of both modes in the same spectrum.

Despite substantial efforts during the first four months of 1993, the contrasting

requirements of isochronous and asynchronous modes have not been melded. Instead,

a set of rules is being developed defining conditions under which one mode may cross

over into the other mode's sub-band if sufficient spectrum is free of use. It is felt by

many that the crossover rules can only be effective in geographic areas of light overall

usage, and the difficulty of this effort highlights the need for adequate spectrum to

support both modes in areas of high occupancy.

The technical committee work has consumed an estimated 100,000 hours of

professional effort, and several hundred internal technical papers have been generated

in support of the work. The Etiquette is in its fourteenth revision, and there remain

two issues still being resolved. The crossover rules are being analyzed and edited, and
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a proposal has been advanced to modify substantially the operation of the listen

before-talk protocol in the isochronous sub-band.

Both modern cordless telephony and data networking have provided major

breakthroughs in technologies that permit unlicensed operation of independent devices

wi th high tolerance to interference. These new technologies, particularly packet

techniques and protocols, underlie the opportunity to provide unlicensed yet

coexisting personal radio devices for data and voice. The WINForum Spectrum

Etiquette sets our rules that will lead to realization of these ground-breaking concepts.

WINForum offers this work in progress with the expectation that constructive

criticism will further improve its content and phrasing, and that it will form the basis

of equipment authorization rules for devices operating in the spectrum allocated to

unlicensed pes devices.
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WINForum Spectrum Etiquette for Unlicensed PCS Devices

1.0 INTRODUCTION

1.1 Transmitters in this band shall be used only for digitally modulated

transmission, and shall be limited by power, bandwidth, transmission time, and

channel access mechanism so as to provide fair access and coexistence for short range

systems.

1.2 Definitions

1.2.1 Isochronous Transmitters shall be defined as transmitters that emit at

regular intervals, as typified by Time-Division voice systems.

1.2.2 Asynchronous Transmitters shall be defined as transmitters that emit at

irregular intervals, as typified by Local Area Network (IAN) data systems.

1.2.3 The transmit power "P" is the maximum of the mean radiated power

over any interval of continuous transmission.

2.0 TRANSMIT POWER LIMITS

2.1 Maximum Transmit Power

2.1.1 The transmit power P shall not exceed 1.0 E-4 * sqrt(B) Watts, where

B = occupied bandwidth in Hz.

2.1.2 Further the transmit power shall not exceed 3 E-3 Watts in any 3-kHz

wide band at any time.

2.1.3 Power-Bandwidth Example Table

Power, mW Bandwidth, MHz

32 0.1

52 0.3

100 1.0

173 3.0

316 10.0
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2.1.4 The peak envelope power shall not exceed the transmit power by more

than 10 dB.

2.2 Reduction with Antenna Gain: The permitted transmit power shall be

reduced by the amount in dB that the maximum directional gain of the antenna

exceeds 3 dBi.

3.0 FREQUENCY LIMITS

3.1 Occupied Bandwidth: Occupied bandwidth is that bandwidth which

contains 99% of the total transmit power, including allowance for frequency instability
l

and spurious emissions. j
3.2 Sub-Bands: The available band slWll be divided into two equal sub

baIlds; one sub-band for Isochronous operation (the Isochronous Sub-band) and one

sub-band for asynchronous operation (the Asynchronous Sub-band).

3.3 Asynchronous Bandwidth Limits: In the asynchronous sub-band. the

occupied bandwidth of any allowable signal shall be between 50 kHz and 10 MHz.

3.4 Isochronous Frequency Channel: The isochronous sub-band shall be

divided into frequency channels 1.25 MHz in width. Isochronous frequency channels

are 1.25 MHz apart, beginning at the lower frequency band of the unlicensed PCS

band. No occupied bandwidth greater than 1.25 MHz is permitted in this sub-band;

narrower bandwidths are permitted within each 1.25 MHz channel.

3.5 Isochronous Frequency Search: In order to ensure that the available

Isochronous Frequency spectrum is efficiently utilized (i.e. packed), all systems in that

sub-band shall implement the following process: Narrow b~d systems «= 625 kHz)

shall acquire frequency by searching from the lower end of the isochronous sub-band.

Wide band systems (>625 kHz) shall search the upper end of the isochronous sub

band. The search shall be sequential. and the first full or partial 1.25 MHz frequency

channel that meets the channel access criteria shall be used.

[Note: This section is under analysis/review. and is not final. Alternative rules

regarding Isochronous Frequency Search have been proposed and are under active

analysis and consideration.]
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3.6.1 Isochronous Device Use of Asynchronous Spectrum

[Note: This section is under analysis/review, and is not final. Rules regarding

crossover from the isochronous co the asynchronous sub-band have been proposed and

are under active analysis and consideration.]

3.6.2 Asynchronous Device Use of Isochronous Spectrum

[Note: This section is under analysis/review, and is not final. Rules regarding

crossover from the asynchronous to the isochronous sub-band have been proposed and

are under active analysis and consideration.]

3.7 Frequency Stability:

3.7.1 In the asynchronous sub-band, the stability of the frequency

determining elements in the transmitter shall be equal to or better than +1- 10 ppm

over 10 milliseconds or the interval between LBT monitorings, whichever is shorter.

3.7.2 In the isochronous sub-band, the stability of the frequency-determining

elements in the transmitter shall be equal to or better than +1- 10 ppm over 1 hour or

the interval between LBT monitorings, whichever is shorter.

4.0 TIME LIMITS

4.1 Isochronous Frame Period: The frame period of an Isochronous

transmitter shall be lOIN milliseconds, where N is a positive integer.

4.2 Asynchronous Transmission Bursts

4.2.1 An asynchronous transmission burst is a series of transmissions, each

separated by an intra-burst gap of no more than 25 microseconds, from one or more

transmitters acting cooperatively. The burst duration shall not exceed 10 milliseconds.

"

4.2.2 Individual bursts shall be separated by at least a random-duration

interval uniformly distributed between 50 microseconds and 375 microseconds.
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5.1 Channel Access in the Isochronous Sub-band

5.1.1 All transmitters operating wholly or partly within the isochronous sub

band shall monitor the intended occupied bandwidth for at least 10 milliseconds

before transmitting the first packet or packet burst in any single sequence.

5.1.2 Succeeding transmissions may be sent without further monitoring, as

long as the occupied bandwidth is entirely within the isochronous sub-band.

5.2 Channel Access in the Asynchronous Sub-band

5.2.1 Before each burst is transmitted, transmitters operating entirely or pardy

within the asynchronous sub-band shall monitor the intended occupied bandwidth for

a period that is at least the longer of 30 microseconds or 20 times the inverse of the

occupied bandwidth.

5.2.2 Once a burst has started, participating transmitters are not required to

monitor the channel, providing the gap between each transmissions does not exceed

the intra-burst gap 4.2.1.

5.3 Channel Access Criteria and Selection

5.3.1 If either of the mechanisms described above indicates that the particular

frequency selected is in use, transmission may not proceed; there are two possible

channel access alternatives.

5.3.1.1 Another frequency may be selected and monitored.

5.3.1.2 After the channel becomes idle, the transmitter shall wait a deference

time chosen from a uniform random distribution between X and 15X, where X =10

milliseconds for isochronous systems; X =50 microseconds for asynchronous systems.

At the end of this period, the transmitter may again proceed according to the

appropriate rule 5.1 or 5.2.

5.3.2 For asynchronous systems, the range from which the deference time is

chosen doubles for each occasion that an access attempt fails (after the inter-burst

interval). This increase shall continue on each occurrence until an upper limit of
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240X milliseconds is reached. The range is reinitialized after each successful access

attempt.

5.3.3 Each transmitter shall implement a channel access mechanism adequate

to prevent catastrophic congestion.

5.4 Monitoring Requirements

5.4.1 The monitoring mechanism shall operate via the transmitting antenna,

or one that includes the coverage area of the transmitting antenna.

5.4.2 It shall have a threshold that is within [24] dB of the thermal noise

power in the occupied bandwidth. [Note: A substantial increase in this level has been

proposed for the isochronous sub-band and is under active analysis and consideration.]

5.4.3 Maximum Reaction Time

5.4.3.1 For asynchronous transmitters, the maximum reaction time of the

monitoring system will be 50 microseconds for signals at the threshold level 5.4.2 and

shall be 35 microseconds for a signal that is 6 dB or more above the threshold level.

5.4.3.2 For isochronous transmitters, the maximum reaction time of the

monitoring system will be 50 microseconds for signals at the threshold level 5.4.2 and

shall be 3S microseconds for a signal that is 6 dB or more above the threshold level.

5.4.4 The threshold decision shall be made based on the peak power received

during the monitoring interval.

5.4.5 Every transmitter shall discontinue transmission in case of either absence

of information to transmit or failure.

5.5 Dynamic Power Control and Monitoring Sensitivity: Transmitters that

radiate power that is lower than the maximum specified in Section 2 may increase their

detection threshold by one dB for each one dB that the transmitter power is below the

maximum permitted.

5.6 Inter-operability Rules: Inter-operable transmitters are permitted to use

more spectrally efficient access methods than those specified by this etiquette, provided

that. other systems are not excluded from fair access under this etiquette.


